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DETAILED ACTION

Continued Examination Under 37 CFR 1.114

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is

eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e)

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to

37 CFR 1.1 14. Applicant's submission filed on 10/18/07 has been entered. The supplemental

amendment filed on 9/19/2008 is further acknowledged.

Election/Restrictions

2. Applicant's election with traverse of Group I, claims 1-2, 6-9, 13 and 17 in the reply filed

on 4/29/08 is acknowledged. The election of species (a), protein having the amino acid sequence

modified by lacking 17 amino acid residues from the C-terminal of SEQ ID NO: 1 (now SEQ ID

NO:20), but not lacking 27 amino acid residues from the N-terminal, is further acknowledged.

The traversal is on the ground(s) that the claims of Group II are sufficiently related so as not to

constitute an undue search burden. This is not found persuasive because in the instant case, each

of the species requires a separate analysis for compliance under 35 U.S.C. 1 12,
1**' paragraph. In

addition, the different protein species require separate analysis for prior art purposes, thereby

presenting an additional burden of examination.

The requirement is still deemed proper and is therefore made FINAL.
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3. Claims 3-4 and 15-16 are withdrawn from further consideration pursuant to 37 CFR

1.142(b), as being drawn to a nonelected invention, there being no allowable generic or linking

claim. Applicant timely traversed the restriction (election) requirement in the reply filed on

4/29/08.

Status ofthe Claims

4. In the Reply of 10/18/07, claims 1 and 3 were amended. New claim 17 was added.

Claims 1, 3, and 17 were further amended in the supplemental Reply of 9/19/08. Accordingly,

claims 1-4 and 6-17 are pending in the application with claims 3-4, 10-12, and 14-16 currently

withdrawn. Claims 1-2, 6-9, 13, and 17 are subject to examination below.

Priority

5. The present application was filed on 8/21/00 and is a national stage (371) entry of

PCT/JP99/00885, filed 2/25/99. Acknowledgment is also made of apphcant's claim for foreign

priority under 35 U.S.C. 1 19(a)-(d) to Application No. 10-60613, filed on 2/25/98 in Japan.

6. Receipt is acknowledged of papers submitted on 2/22/2008 under 35 U.S.C. 1 19(a)-(d),

which papers have been placed of record in the file.

Objections/Rejections Withdrawn

7. The rejections of claims 3-4 and 15-16 as set forth in the Final Office action mailed

5/4/2007 have been withdrawn in view of the withdrawal of these claims as discussed above.
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8. The rejections of claims 1-2, 6-9, 13, and 17 under § 103 as being unpatentable over Goto

et al. as set forth in the Final Office action mailed 5/4/2007 have been withdrawn pursuant to

further consideration by the Examiner in favor of the rejections set forth below under § 102.

Specification

10. The specification is objected to for the following reasons:

1 1 . This application contains sequence disclosures that are encompassed by the definitions

for nucleotide and/or amino acid sequences set forth in 37 CFR 1 .821(a)(1) and (a)(2). However,

this application fails to comply with the requirements of 37 CFR 1 .821 through 1 .825 for the

reason(s) set forth on the attached NOTICE TO COMPLY WITHREQUIREMENTS FOR

PATENTAPPLICATIONS CONTAINING NUCLEOTIDE SEQUENCE AND/OR AMINO ACID

SEQUENCE DISCLOSURES. As previously indicated (see the Notice to Comply mailed on

8/19/2008), each sequence identifier should be used to identify a single, unique sequence and not

multiple sequences.

12. In addition, pages 71-73 of the specification describe Applicant's amendment of 9/19/08

includes amendments to pages 71-73 of the specification (see the amendment at pages 8-9).

These amendments refer to SEQ ID NOs 1-19 but suggest that each of these SEQ ID NOs

identifies both an amino acid sequence as well as a nucleotide sequence. As discussed above, this

is improper as a single sequence identifier should only be used to identify a single sequence.

Appropriate correction is required.
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13. The use of the trademarks BIOMERtm, SPECTRAmaxTM has been noted in this

application (see, e.g., page 29, line 32; page 30, line 22). They should be capitalized wherever

they appear and be accompanied by the generic terminology.

Although the use of trademarks is permissible in patent applications, the proprietary

nature of the marks should be respected and every effort made to prevent their use in any manner

which might adversely affect their validity as trademarks.

Claim Objections

14. Claims 1, 7-8 and 17 are objected to because of the following informalities:

15. Claims 1 and 17 recite "a protein having the amino acid sequence modified by

lacking. . .residues from C-terminal in the amino acid sequence shown in SEQ ID NO:20"

The terminology "shown in" is vague and may present confusion.

16. Claims 7-8 recite "wherein the anti-HMl.24 antibody bound to the soluble HM1.24

antigen protein or the soluble HM1.24 antigen protein bound to the anti-HMl.24 antibody is

detected or determined" (emphasis added). The claims are objected to because the two

alternatives recited are apparently the same, such that the claims are redundant and may present

confusion.

Appropriate correction is required.

Claim Rejections - 35 USC § 112

17. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making

and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it



Application/Control Number: 09/622,646 Page 6

Art Unit: 1641

pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

18. Claims 1-2, 6-9, 13, and 17 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to

comply with the written description requirement. The claim(s) contains subject matter which

was not described in the specification in such a way as to reasonably convey to one skilled in the

relevant art that the inventor(s), at the time the application was filed, had possession of the

claimed invention.

The claims are currently being evaluated in light of the elected species of a protein

having the amino acid sequence modified by lacking 1 7 amino acid residuesfrom the C-terminal

ofSEQ ID NO:20 as recited in parts (a) of claims 1 and 17. The analysis below is therefore

directed only to this elected species.

The specification does not disclose "a protein having the amino acid sequence modified

by lacking 1 7 amino acid residuesfrom the C-terminal ofSEQ ID NO:20" as such. The claims

lack written description because there is insufficient direction in the original specification to the

genus of proteins now claimed.

This terminology encompasses a genus of proteins that comprise a modified form of SEQ

ID NO:20. In particular, "the amino acid sequence modified by lacking 17 amino acid residues

from the C-terminal" would encompass not only the protein in which the last 17 amino acid

residues SEQ ID NO:20 were removed, but also any protein lacking 17 amino acid residues

anywhere in the C-terminus of the protein. When the claims are given their broadest reasonable

interpretation, the residues removed need not be the last 17 residues; nor are they necessarily 17

consecutive residues.
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It also is noted that the instant specification does not provide a specific or limiting

definition for the "C-terminal". As such, this terminology could broadly refer to the last half of

the protein, the last secondary structural domain, etc.

In addition, the use of open transitional language ("a protein having. . .") indicates that

the protein may have additional residues on either end of the modified SEQ ID NO:20. In fact,

although the claim refers to the sequence modified by lacking 17 amino acid residues, the use of

open transitional language suggests that the protein may in fact contain additional unrecited

residues. When the claims are given their broadest reasonable interpretation, therefore, the

claimed protein could in fact comprise all of the amino acids in SEQ ID NO:20 and would also

read on the full-length HM1.24 antigen.

The claims also require that the claimed genus of proteins possess certain functional

characteristics, namely that the HM1.24 antigen protein is "soluble". As discussed in detail in

the rejection under 35 U.S.C. 1 12, second paragraph below, the term "soluble" has not been

assigned a specific or limiting definition in the instant specification.

As detailed below, different researchers have employed the terminology "soluble" to

refer to different, non-coextensive properties of a protein. This could refer to the ability of a

protein to dissolve in a solute (such as water). Alternatively, this could refer to a protein that is

not membrane-bound, e.g. as the extracellular domain of an integral membrane protein.

However, even integral membrane proteins may be made soluble; and conversely non-

membrane-bound proteins are not necessarily soluble but may form aggregates or precipitates.

The MPEP states that the purpose of the written description requirement is to ensure that

the inventor had possession, as of the filing date of the application, of the specific subject matter
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later claimed. The MPEP lists factors that can be used to determine if sufficient evidence of

possession has been furnished in the disclosure of the application. These include "level of skill

and knowledge in the art, partial structure, physical and/or chemical properties, functional

characteristics alone or coupled with a known or disclosed correlation between structure and

function, and the method ofmaking the claimed invention." MPEP 2163.

The specification discloses that "the amino acid sequence as set forth in SEQ ID NO: 20

may be modified by deletion of one or more than one, preferably one or not greater than 42, and

more preferably one or not greater than 17 amino acid residues" (page 8, lines 3-7; see the

amendments to the specification of 9/19/2008^).

This passage therefore introduces the concept ofremoving 17 amino acids from SEQ ID

NO:20. However, there is no direction here as to which 17 amino acids to remove; and in

particular no direction to remove any 17 amino acids from the "C-terminal" of the protein (e.g.,

from the second half of the protein). The Examiner was unable to find any clear description of a

protein corresponding to SEQ ID NO:20 with 17 amino acids removed (e.g., with the last 17

amino acids removed).

The specification also discloses the 147-amino acid protein SEQ ID N0:6, in which the

last 17 residues of SEQ ID NO:20 are lacking (see Examples 14-15 and the sequence listing).

However, the disclosure of SEQ ID NO:6 would at best represent a species reading on the now-

claimed genus of proteins "having the amino acid sequence modified by lacking 1 7 amino acid

residuesfrom the C-terminal ofSEQ ID NO:20.

^ The original specification referred to "tlie amino acid sequence as set fortli in SEQ ID NO: 1" ratlier tlian SEQ ID

NO:20. However, tlie original sequence listing presented both the nucleotide and corresponding amino acid

sequence information under the sequence identifier SEQ ID NO: 1 . It can be seen in the original sequence listing

filed on 8/21/200 that the amino acid sequence listed in SEQ ID NO: 1 is the same as that of SEQ ID NO: 20.
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In particular, although SEQ ID N0:6 is disclosed to be "soluble", one skilled in the art

cannot envisage what other proteins falling within the scope of the claimed genus would also be

soluble.

Protein solubility was recognized in the art to be unpredictable. See Schimerlik et al.

("Overview ofMembrane Protein Solubilization", Unit 5.9 In: Current Protocols in

Neuroscience (February 1998), John Wiley & Sons, Inc., pages 5.9.1-5.9.5), which discusses

how solubilizing membrane proteins is ''largely a matter oftrial and error and depends on the

protein ofinterest" (see page 5.9.1, first paragraph).

It is known that even minor changes to an amino acid sequence can have dramatic effects

on protein solubility. Pande et al. teach that a single point mutation leads to the aggregation of

yD-crystallin (abstract; page 2947, right column, last paragraph; page 2498, "Conclusions").

Pande et al. also report the case of a-synuclein, in which a single point mutation (A53T) has

been associated with Parkinson's disease in humans, but is found in several homologs of a-

synuclein without pathologic effects (page 2947, right column, first full paragraph).

Tsitrin et al. ("Conversion of a transmembrane to a water-soluble protein complex by a

single point mutation" Nat Struct Biol. 2002 Oct;9(10):729-33), who employ the term "soluble"

to mean not membrane-associated, found that a single point mutation in the pore-forming toxin

aerolysin converted this normally membrane-embedded toxin into a soluble protein (see

especially the abstract).

Although the protein consisting of SEQ ID NO:20 per se is disclosed to be "soluble", the

specification does not describe with any particularity what residues can be added to or removed

from SEQ ID NO:20 while still maintaining solubility. When taken together with the
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unpredictability in the art, the specification fails to convey evidence of possession of the claimed

methods involving a genus of soluble proteins, as there is no disclosed correlation between

structure and function (solubility). Of the large number of proteins that would "[have] the amino

acid sequence modified by lacking 17 amino acid residues from C-terminal in the amino acid

sequence shown in SEQ ID NO:20", it cannot be envisaged or predicted based on the disclosure

which of these would be "soluble". As such, the skilled artisan cannot envisage the identities of

the members of the genus.

An additional functional characteristic that is also required of the claimed genus is the

ability to bind to anti-HMl.24 antibodies.

It is known that the loss of even a single hydrogen bond can profoundly affect the ability

of an antibody to bind to its cognate antigen (see Harlow, E. and Lane, D., Antibodies: A

Laboratory Manual (1988) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,

pages 23-26, see especially at page 26, the first full paragraph). The claimed genus is subject to

significant variability, yet the specification does not indicate what additions or deletions to SEQ

ID NO:20 can be made while preserving the ability of the protein to bind to antibodies that

recognize native HM1.24. As above, there is no disclosed correlation between structure and

function.

Therefore, although it may be routine to make changes to a peptide's amino acid

sequences, because the functional consequences of such changes cannot be predicted, one skilled

in the art cannot envisage which proteins "having the amino acid sequence modified by lacking

17 amino acid residues from C-terminal in the amino acid sequence showin in SEQ ID NO:20"

would retain the ability to bind antibodies.
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Accordingly, it is deemed that the specification fails to provide adequate written

description for the genus of the claims and does not reasonably convey to one skilled in the

relevant art that the inventor(s), at the time the application was filed, had possession of the entire

scope of the claimed invention.

19. The following is a quotation of the second paragraph of 35 U.S.C. 1 12:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the

subject matter which the applicant regards as his invention.

20. Claims 1-2, 6-9, 13, and 17 are rejected under 35 U.S.C. 1 12, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

21. Claims 1-2, 7-8, and 17 recite a "soluble" HM1.24 antigen protein. The term "soluble"

has not been assigned a specific or limiting definition in the instant specification. Multiple

plausible constructions of this term are possible, as different researchers have employed this

terminology to refer to different, non-coextensive properties of a protein.

For example, Creighton et al. Creighton, T.E. ("Proteins: Structures and Molecular

Properties" Second Edition, W.H. Freeman and Company, New York, (1993), pages 262-264)

refer to the aqueous solubility of proteins in water, i.e. their ability to dissolve as opposed to

proteins that exist as solids, aggregated into complexes (see section 7.1.1, in particular at page

262).

By contrast. Hale et al. (U.S. 2002/0069421A1) define "soluble protein" to refer to "any

protein that is not an integral part of or closely associated with a cell membrane" [0030].
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Similarly, Jiang et al. (US 2004/0168215 Al) employ the term "soluble" to refer to proteins

without membrane attachments [0007].

These two constructions are not co-extensive because it is possible proteins not

associated with a cell membrane can still be insoluble in aqueous solution.

For example, Prusiner et al. (U.S. 6,214,366 Bl) teach that the normally soluble proteins

such as Ap peptide, a-synuclein, Tau, superoxide dismutase, huntingtin, and prion proteins

(which are not membrane proteins) can be converted into an insoluble state (column 1, lines 11-

61). Therefore, while such proteins would be considered according to the definition of Hale et

al, they would not be considered soluble according to other definitions.

Conversely, integral membrane proteins may be solubilized by techniques that do not

involve removal of their hydrophobic membrane-spanning regions. See Metz et al. (U.S.

5,370,996) at column 5, lines 1-13. Similarly, Schimerlik ("Overview ofMembrane Protein

Solubilization", Unit 5.9 in: Current Protocols in Neuroscience (February 1998), John Wiley &

Sons, Inc., pages 5.9.1-5.9.5) discuss how membrane proteins can be solubilized or extracted

from the membrane in aqueous solution (the abstract).

The specification does not make clear whether Applicant intends the term "soluble" to

refer to aqueous solubility, to exclude transmembrane or membrane-associated proteins, or to

encompass both of these. Because the HM1.24 antigen is a membrane-associated protein, either

of these two constructions would be plausible interpretations of the claim term. For these

reasons, the metes and bounds of the claim cannot be determined.

In addition, protein solubility is dependent on a number of factors. Considering the term

"soluble" as it is used by Creighton to refer to a protein's ability to dissolve, it is noted that a
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protein may be "soluble" in one solvent (e.g., in aqueous solvent) but insoluble in a different

buffer system (e.g., in the presence of organic solvent or detergents) and vice versa. See Engel et

al. (U.S. 7,319,021 B2) at column 8, lines 49-52). As taught by Creighton et al, protein

solubility also depends on pH (paragraph bridging pages 262-263) and on the presence of

cosolvents such as salts, organic solvents, and polymers (page 263, last paragraph to page 264).

Solubility may also be temperature-dependent (see Pande et al, page 2494, right column, last

paragraph).

As a result, the reference to "soluble" HM1.24 antigen protein also renders the claims

indefinite because it refers to an object that is variable, namely the type of solvent in which the

protein is dissolved or even the temperature of the system. See MPEP 2173.05(b).

22. Claim 1 recites "a protein having the amino acid sequence modified by lacking 17 or 14

amino acid residues from C-terminal in the amino acid sequence shown in SEQ ID NO:20"

(emphasis added). Similarly, claim 17 recites "a protein having the amino acid sequence

modified by lacking 17 amino acid residues from C-terminal in the amino acid sequence

shown in SEQ ID NO:20". This terminology could be interpreted as meaning that the protein is

modified by removal of the last contiguous 17 amino acids of SEQ ID NO:20. However, when

the claims are given their broadest reasonable interpretation, "residues from C-terminal" could

also mean that 17 residues are removed from the C-terminal region of the protein, but not

necessarily the last 17 residues or the last contiguous residues. For example, this could refer to a

protein in which a sequence of 17 residues within the last half of the protein is removed, but not

necessarily the last 17 residues; or to a protein in which 17 non-contiguous residues within the

last half of the protein are removed.
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In addition, the specification does not provide a specific or limiting definition for the

term "C-terminal". Different researches may employ this same terminology to refer to different

sets of amino acids. For example, the C-terminus may refer to the last half of the protein.

Alternatively, this could refer to the last secondary structure domain. Without a specific

definition, it cannot be determined based on the specification which residues would be

considered to represent the "C-terminal residues". This causes difficulty in ascertaining the scope

of the claim, as a particular residue might be considered by one researcher to be in the "C-

terminal" yet not by another. For all of these reasons, the metes and bounds of the claim is

unclear.

23. Claims 9 and 12 recite "biotin/avidin", which is vague and indefinite because it is unclear

whether Applicant intends that the antibody is labeled with biotin or avidin, or alternatively with

biotin and avidin, etc.

Claim Rejections - 35 USC § 102

24. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on

sale in this country, more than one year prior to the date of application for patent in the United States.

25. Claims 1, 7, 13, and 17 are rejected under 35 U.S.C. 102(b) as being anticipated by Goto

et al. ("A novel membrane antigen selectively expressed on terminally differentiated human B

cells" Blood. 1994 Sep 15;84(6): 1922-30 and as evidenced by Schimerlik ("Overview of
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Membrane Protein Solubilization", Unit 5.9 in: Current Protocols in Neuroscience (February

1998), John Wiley & Sons, Inc.).

Goto et al. teach an immunoprecipitation assay method comprising the steps of reacting

soluble HM1.24 antigen protein and an anti-HMl.24 antibody and determining the amount of

binding by autoradiography (see page 1924, right column, "Immunoprecipitation"; page 1927,

right column, last paragraph to page 1928, first paragraph; and Figure 5 and legend).

With respect to the limitation that the HM1.24 antigen protein is "soluble". Goto et al.

solubilized RPMI 8226 plasma ceUs expressing the HM1.24 antigen, which is a cell-surface

membrane antigen (see also the abstract and page 1922, left column, second paragraph to right

column, first paragraph). This means that the solubilized cell preparation included solubihzed

HM1.24 antigen (as confirmed by the autoradiography data of Figure 5).

Additional evidence that the HM1.24 in the cell preparation of Goto et al. is "soluble" is

found in Schimerlik, who discuss the process of solubilization of membrane proteins by dispersal

in aqueous solution (see in particular the abstract). Absent a specific or limiting definition for the

terminology "soluble" in the instant specification, therefore, the HM1.24 protein of Goto et al.

would be considered "soluble" when this terminology is given its broadest reasonable

interpretation as the protein of Goto et al. was dispersed in aqueous solution (lysis buffer).

Goto et al. is silent regarding the amino acid sequence information for the HM1.24

protein detected. However, the instant specification specifically refers to the results of Goto et al.

(page 1, lines 14-23) and indicates that the HM1.24 antigen expressed on the cell membrane has

the amino acid sequence of SEQ ID NO:26, depicted in Figure 14 (specification, page 6 and the

sequence listing filed on 9/19/2008). Based on this disclosure, it appears that 132-residue SEQ
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ID NO:20 as recited instantly corresponds to a C-terminal fragment of full-length HM1.24 (SEQ

ID NO:26), which contains 180 amino acids.

Therefore, although Goto et al. is silent with respect to the amino acid sequence of the

HM1.24 antigen protein on the membranes of the RPMI 8226 cells, the specification indicates

that the HMl .24 antigen on the cell membrane has the sequence of SEQ ID NO:26.

Consequently, the evidence of record indicates that the Goto et al. protein necessarily is SEQ ID

NO:26. Furthermore, Applicant has employed open transitional language in describing their

invention ("a protein having the amino acid sequence..."), which means that the protein must

include the recited sequence but may include additional amino acids on either end. As such, the

full-length protein taught by Goto et al. reads on a protein "having" the amino acid sequence

modified by lacking 17 amino acid residues from the C-terminal of SEQ ID NO:20 since it

includes this sequence in addition to other amino acids on either end.

With respect to claims 7 and 13, Goto et al. employed a primary ^^^I-labeled anti-HMl.24

antibody (see page 1924, right column).

26. Claim 2 is rejected under 35 U.S.C. 102(b) as being anticipated by Goto et al. as

evidenced by Schimerlik as applied to claim 1 above, and further in light of the evidence of

Kennel et al. ("Analysis of the Tumor-associated Antigen TSP-180" J Biol Chem. 1989 Sep

15;264(26):15515-21).

With respect to claim 2, the immunoprecipitation protocols of Goto et al. involved SDS-

PAGE of the immunoprecipitated HMl.24 antigen followed by autoradiography procedures (see

page 1924, "Immunoprecipitation" and Figure 5).
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However, Goto et al. is silent as to whether such procedures involved binding the

HM1.24 antigen to a solid support. The reference does not provide full experimental details

regarding their protocols, but rather refer the reader to the non-patent literature publication by

Kennel et al. (Citation No. 28 in Goto). See page 1924, "Immunoprecipitation", the last sentence

of this section.

Kennel et al. is relied upon as an evidentiary reference disclosing additional experimental

details of the immunoprecipitation and autoradiography procedures that were performed by Goto

et al. In particular. Kennel et al. discuss separation of immunoprecipitated samples using SDS-

PAGE followed by transferring of proteins onto a nitrocellulose membrane. Proteins on the

membrane are then detected using a ^^^I-labeled antibody by autoradiography. See page 15516,

left column; and Figure 1

.

Because Goto et al. explicitly refer to the pubhcation by Kennel et al, it is clear that the

procedures of Goto et al. also involved transfer of immunoprecipitated protein to a solid support

(membrane) as part of their autoradiography experiments depicted in Figure 5. Therefore, in light

of the evidence of Kennel et al, the teachings of Goto et al. anticipate the claim.

Claim Rejections - 35 USC §103

27. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are

such that the subject matter as a whole would have been obvious at the time the invention was made to a person

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the

manner in which the invention was made.
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28. This application currently names joint inventors. In considering patentability of the

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various

claims was commonly owned at the time any inventions covered therein were made absent any

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out

the inventor and invention dates of each claim that was not commonly owned at the time a later

invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c)

and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a).

29. Claims 1-2, 6-7, 13, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Harlow & Lane (Harlow, E. and Lane, D., Antibodies: A Laboratory Manual (1988) Cold

Spring Harbor Laboratory Press, Cold Spring Harbor, NY, pages 555, 560-577, and 591-592) in

view of Ishikawa et al. ("Molecular cloning and chromosomal mapping of a bone marrow

stromal cell surface gene, BST2, that may be involved in pre-B-cell growth" Genomics. 1995

Apr 10;26(3):527-34), Gastinel et al. (U.S. 5,623,053), and Lauffer et al. (U.S. 5,639,597).

Harlow & Lane teach antibody-capture assays, in which an antigen is bound to a solid

phase in order to capture specific antibody present within a test sample (see page 555, Figure

14.1 in particular; and pages 560 and 562-577). Such assays are useful, for example, in

quantitating antibodies and can be used to compare the epitopes recognized by different

antibodies (see especially at page 563, first paragraph).

Harlow & Lane therefore teach immunochemical assays of the same format as claimed

instantly, in which an antigen is bound to a solid support and used to detect antibodies specific to

the antigen in a test sample. However, Harlow & Lane fail to teach soluble HM1.24 antigen
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protein as the type of antigen, and similarly fail to teach anti-HMl.24 antibodies as the type of

antibodies detected.

Ishikawa et al. teach the antigen BST-2, which is a human membrane protein expressed

on bone marrow stromal cells (the abstract). It is noted that BST-2 as taught by Ishikawa et al. is

the same protein referred to in the instant specification as HM1.24 antigen. This is evident by

referring to the predicted amino acid sequence for the 180-residue BST-2 protein in Figure 4 of

Ishikawa et al, which is the same sequence disclosed instantly as SEQ ID NO: 16 (the full-length

human HM1.24 antigen). The authors conducted functional studies which suggested that this

antigen may be involved in stimulating pre-B-cell growth (abstract; page 528, left column, first

paragraph; page 531, right column, first sentence; and page 532, right column, last paragraph).

When taken together with the teachings of Harlow & Lane, therefore, it would have been

obvious to one of ordinary skill in the art to pursue immunochemical antibody-capture assays

using the novel BST-2/HM1 .24 antigen taught by Ishikawa et al. as the type of antigen in order

to detect antibodies specific to BST-2/HM1.24 in a test sample according to the methods of

Harlow & Lane. One would be motivated to do this in order to quantify such antibodies and/or to

compare their epitopes as part of experiments to further study a newly discovered protein of

importance in pre-B-cell growth.

However, Ishikawa et al. further teach that the BST-2/HM1 .24 protein is a

transmembrane protein (the abstract).

Those of skill in the art at the time of the invention recognized certain technical

considerations for dealing with antigens that are transmembrane proteins.
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For example, Gastinel et al, in discussing the transmembrane FcRn receptor, teach that

the hydrophobic nature of the receptor's transmembrane domain precludes the solubilization of

the protein in aqueous buffer without the use of surfactants, which are often toxic, difficult to

remove, and can reduce the stability of proteins (column 4, lines 43-50). As a result, the

usefulness of the membrane-bound receptor is limited by the fact that, like other transmembrane

proteins, is not readily soluble in aqueous solutions without surfactants (column 4, line 66 to

column 5, line 2). By contrast, Gastinel et al. teach that there are many applications for an Fc

receptor that is soluble in aqueous solutions without the use of a surfactant (column 4, lines 51-

65; column 11, lines 62-67). Gastinel et al. further teach that such soluble receptors can be

produced by removal of the transmembrane domain (column 5, lines 3-20; column 6, lines 1-10;

column 10, lines 48-57). In addition, the soluble receptors of Gastinel et al. maintained the

ability to bind to antibodies and can be attached to any compatible, functional surface (column

10, lines 42-47; column 11, lines 62-67).

Lauffer et al. discuss how binding experiments involving transmembrane receptor

proteins can be carried out while the receptors remain bound to the cell, but that such assays are

increasingly difficult as the number of receptors in the cell membrane decreases (column 1 , lines

8-35). To avoid this drawback, Lauffer et al. propose receptor binding assays using soluble

fusion proteins in place ofmembrane-bound receptors, in which the extracellular domains of

human membrane proteins are fused to the constant part (Fc) of the heavy chain of an Ig (column

1, line 35 to column 2, line 40). Such fusion proteins retain their biological activity (column 1,

lines 62-67). In addition, because the receptors are fused to Fc, they can be immobilized on a
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solid phase (for example an ELISA plate) using rabbit serum specifically directed against the Fc

constant region (column 2, lines 19-28).

The teachings of Gastinel et al. and Lauffer et al. indicate that those of skill in the art

recognized certain technical obstacles that may arise when working with transmembrane

proteins. In addition, the teachings of the references indicate that in order avoid such obstacles, it

was known to use soluble forms of such transmembrane proteins (for example, soluble receptor-

Fc fusion proteins) in place of the full-length, membrane-bound proteins.

In addition to identifying BST-2/HM1.24 as a transmembrane protein, Ishikawa et al.

(discussed above) also constructed a soluble form of BST-2/HM1.24, in which the putative

extracellular region ofwas fused to the Fc region ofhuman IgGl (see page 527, right column,

"Production of soluble recombinant BST-2/HM1.24-immunoglobulin fusion protein"; and also at

page 530, left column, first paragraph; and Figure 4).

When taken together with the teachings of Gastinel et al. and Lauffer et al, therefore, it

would have been obvious to one of ordinary skill in the art to employ a soluble form of the BST-

2/HM1.24 antigen when performing antibody-capture assays for anti-HMl.24 antibodies

according to the method of Harlow & Lane and Ishikawa et al. One would be motivated to use a

soluble form instead of the full-length antigen because to avoid potential technical problems

known to arise when using full-length transmembrane receptors.

With respect to the limitation that the soluble HMl .24 antigen protein used in the method

is one "having the amino acid sequence modified by lacking 17 amino acid residues from C-

terminal in the amino acid sequence showin in SEQ ID NO:20", the Examiner notes that the

soluble BST-2/HM1.24-immunoglobulin fusion protein taught by Ishikawa et al. corresponds to
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the portion ofHM 1.24 from asparagine 49 to serine 162 (see page 527, right column,

"Production of soluble recombinant BST-2/HM1.24-immunoglobulin fusion protein"; and also at

page 530, left column, first paragraph; and Figure 4). Comparing the sequence information in

Figure 4 of Ishikawa et al. with instant SEQ ID NO:20, it can be seen that the sequence Asn 49

to Ser 162 corresponds to the amino acid sequence shown in SEQ ID NO:20, but lacking the last

18 amino acids of SEQ ID NO:20.

Figure 4 of Ishikawa:
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SEP ID NO:20 as disclosed instantly:
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Therefore, Ishikawa et al. disclose a soluble HM1.24 antigen protein having the amino

acid sequence modified by lacking 18 amino acid residues from the C-terminus of SEQ ID

NO:20, while the instantly claimed invention recites a protein modified by lacking 1/7 amino acid

residues from the C-terminus of SEQ ID NO:20. In other words, the instant claims invoke

proteins comprising the sequence from amino acids 49 to 163 of full-length HM1.24, while the

soluble HM1.24 antigen protein of Ishikawa et al. ranges from amino acids 49 to 162. The

Ishikawa et al. protein is missing an additional residue from the C-terminus, namely the alanine

residue at position 163 of the full-length protein.



Application/Control Number: 09/622,646 Page 25

Art Unit: 1641

However, the courts have ruled that in the case where the claimed ranges "overlap or lie

inside ranges disclosed by the prior art" a prima facie case of obviousness exists. See MPEP

2144.05.

In the instant case, the teachings of Gastinel et al. and Lauffer et al. establish that deleting

amino acids from a transmembrane protein was known to have effects on the physical properties

of the protein, namely on the protein's solubility. Lauffer et al. further contemplate soluble

fusion proteins composed of "various portions of the extracellular domains ofhuman membrane

proteins" (column 1, lines 46-56). Such teachings indicate that the particular amino acids

sequence of a transmembrane receptor was known to be a result-effective variable.

Therefore, it would have been obvious to one of ordinary skill in the art to vary the amino

acid sequence of the soluble HM1.24 antigen protein of Ichikawa et al. by including an

additional amino acid at the region corresponding to the C-terminus ofHM 1.24. In particular,

because Ishikawa et al. taught that the next amino acid in the endogenous sequence ofHM 1.24 is

alanine 163, it would have been obvious to include this residue in the construct. Put another way,

it would have been obvious to remove 17 rather than 18 amino acids from the C-terminus of

HMl .24 when preparing the soluble HMl .24 antigen protein.

Furthermore, when taken together with the general knowledge in the art that the amino

acid alanine is a small amino acid that possesses no reactive groups on its side chain, one would

have had a reasonable expectation of success including alanine 163 in the soluble HMl.24

antigen protein of Ichikawa et al. because the resulting protein lacking 17 rather than 18 amino

acids would be reasonably expected to have the same properties.
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In addition, one of ordinary skill in the art would have had a reasonable expectation of

success in using the modified soluble HM1.24 antigen protein of Ichikawa et al. to detect anti-

HM1.24 antibodies according to the antibody-capture assay format of Harlow & Lane based on

the teachings of Gastinel et al. that soluble receptors maintained the ability to bind to antibodies.

Similarly, Lauffer et al. taught that soluble fusion protein oftransmembrane receptors retain their

biological activity.

It is also possible to analyze the teachings of Ichikawa et al. in view of those of Harlow &

Lane, Gastinel et al, and Lauffer et al. In particular, although Ichikawa et al. do not specifically

direct the skilled artisan to employ the soluble HMl .24 antigen protein for the purpose of

detecting anti-HMl.24 antibodies, known uses for antigens included using solid-phased antigen

for the purpose of detecting cognate antibodies in immunochemical assays, as taught by Harlow

& Lane. Further, it was known to use soluble forms oftransmembrane receptors in place of full-

length membrane-bound forms for technical reasons, as taught by Gastinel et al. and Lauffer et

al. Finally, although the soluble HMl.24 antigen protein of Ichikawa et al. lacks 18 rather than

17 amino acids from the C-terminus of SEQ ID NO:20, based on the knowledge of the amino

acid sequence ofHMl .24 as taught by Ichikawa et al. as well as the general knowledge in the art,

one would reasonably expect the two proteins to possess the same properties.

With respect to claim 2, Harlow & Lane teaches binding antigens to a solid phase as

discussed above. One would have had a reasonable expectation of success in binding the soluble

HMl.24 antigen protein to a solid phase because Gastinel et al. taught that soluble receptors

could be attached to any compatible, functional surface (column 10, lines 42-47; column 11,

lines 62-67).
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With respect to claim 6, Harlow & Lane teaches immobilization of antigens for the

antibody-capture assay on microtiter plates (page 563, second paragraph).

With respect to claim 7, Harlow & Lane teaches using a secondary labeled reagent that

will specifically recognize the antibody (i.e., a primary antibody against the antibody). See page

563, first paragraph and page 564. Therefore, when conducting antibody capture assays using

soluble HM1.24 antigen protein to detect anti-HMl.24 antibodies as discussed above, it would

have been further obvious to employ a labeled reagent that specifically recognized anti-HMl.24

antibodies in order to detect antigen-antibody binding.

With respect to claim 13, Harlow & Lane discuss how all immunoassays rely on labeled

reagents for detection (pages 591-592). Suitable labels include radioactive compounds, enzymes,

biotin, or fluorochromes (page 591, first paragraph).

30. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Harlow &

Lane in view of Ishikawa et al, Gastinel et al, Lauffer et al, as applied to claim 1 above, and

further in view of Frank et al. (U.S. 5,646,1 15).

The references are as discussed in detail above. Harlow & Lane teaches antibody-capture

immunochemical assays in which binding of antibody in a test sample to solid phase antigen is

detected using an antibody specific to the test antibody. However, the references fail to

specifically teach using a second antibody in addition to the antibody specific to the test

antibody.

Frank et al. teach immunochemical assays in which antigen (saliva proteins) are

immobilized on a solid phase and used to capture antibodies in a body fluid test sample (column
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34, line 22 to column 35, line 45). The reference teaches that the amount of antibody bound to

the solid phase can be determined using one or more layers of secondary antibodies. For

example, an untagged secondary antibody can be bound to a serum antibody (in the test sample)

and the untagged secondary antibody can then be bound by a tagged tertiary antibody). See

column 35, lines 35-45.

Therefore, it would have been further obvious to one of ordinary skill in the art to employ

a second antibody (tagged tertiary antibody) as taught Frank et al. in addition to the primary

antibody taught by Harlow & Lane in the method of Harlow & Lane, Ishikawa et al, Gastinel et

al, and Lauffer et al. in order to achieve the same purpose, namely that of determining the

amount of antibody in the test sample that is bound to the solid phase. More particularly, one

would be motivated to include an additional antibody layer in this manner in order to determine

the amount of anti-HMl.24 antibody in a test sample.

Response to Arguments

3 1 . Applicanfs arguments in the Reply filed 10/18/207 have been considered but are moot in

view of the new ground(s) of rejection.

Conclusion

32. The following art made of record and not rehed upon is considered pertinent to

applicant's disclosure. Information Hyperlinked over Proteins (iHOP), entry for BST2, retrieved

from http://mw.ihop-net.org/UniPub/iHOP/gs/8679 1 .html on 4/9/09 provide additional
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evidence that the BST-2 protein as disclosed by Ishikawa is the same as the HM1.24 antigen

disclosed instantly (see "Synonyms").

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Christine Foster whose telephone number is (571) 272-8786. The

examiner can normally be reached on M-F 6:30-3:00. If attempts to reach the examiner by

telephone are unsuccessful, the examiner's supervisor, Mark Shibuya can be reached at (571)

272-0806. The fax phone number for the organization where this application or proceeding is

assigned is 571-273-8300.

Information regarding the status of an apphcation may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll-free). Ifyou would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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